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Abstract of JP1 0271 066 

PROBLEM TO BE SOLVED: To continue the 
nnonitoring of PMD without stopping a specified 
link for measuring an experiment by using a test 
signal even while a light transmitting system is 
used by using a modulated light signal as the 
base of the measurement of polarization mode 
dispersion(PMD). SOLUTION: A monitor 8 for 
monitoring the deterioration of the light signal, 
which occurs when PMD exists in a fiber 5, is 
incorporated in a receiver 3. A controller 7 selects 
a route which the light signal takes when the light 
signal arrives at the receiver 3. The amount of 
PMD by which the light signal is affected is 
changed not only by the specified route selected 
at prescribed time but also the other environment 
condition affecting the fiber 5, a temperature, for 
example. The controller 7 operates in response 
to monitoring data from the monitor 8. When the 
amount of PMD exceeds a prescribed threshold, 
the route of the light signal is changed by 
appropriately operating a crossing connection 
part 6. Thus, PMD can be monitored for a period 
adjusted to the character of PMD whose change 
is slow. 
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< fc 1 1 OA*, ^fiit- H^tic5:^»tS S^Sfc . 

I. ^mmmiimmm-i^'izmtxm^ms 
i:^'rixmimth:it i:mLbtimm i laiii 

[w^jas] ^(^iz.m^'^T-^izmtxmm^ 

z b X. im-t^m^^mmm'e- vmrnm 
i:m(>txut:mi.iz b imbt^mm 1 im<o 

mi z b imibi-m^msiiMcom^coimij 

m-ti zbx, mimmm^&^m^ titzm^m 
mm^^immtizb mmb-rmmmmcri 

ffliUT. m^m^i'—!^-:^h')-M.iwmtizbi 
mLb'^mimmKS.<r>^m^(r>\m-nm. 

'yti:<bh\ -)<r>±-mm.mm-th z b x. mtm 
m<r> b h issssr ss-f hzbmmb^h m-m s la 

itm'i-i}^h-^j:hmm%m^imm-th z t x\ Meisa 
'itmzmi'thXomm^i'ifdzbi:imLb-tm 
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Mz^-tim<^m^m^-tizbmwLbi-im 
im 1 7bs.8<o^^-rtH)Hztm(om^cr)im-)m. 
imm 10] $ <^ t . m^t- \^j^mj.mm<^ 
mmmmm-tixmt:^ihzb m'&btm^m 

imm 1 ] mii^mmi. mm^T-i' ■ x 

h U -Mzxmtiitm^cr>m^X D t«v^^JSfliT'7 

-:?{cov^T7 )Ui^ifim'r(>tit:^mmi^^izm 

[il«JSl3] MBSSS^Sti, Sl = s,/so 
^Tso, s,Jl. ^■iX'fitso=I (0* , 0) +1 

(90' . 0) . si = l (0* . 0) -I (90' , 

0) x^^^tiixh—^x-/^yj(-f') (n^mizu 

0 . lEmit^tltiXh-i'X • S 1 

L, zcosii,zr>\.^xcr,m^mmixsicomnw} 

mcomm^zm imf-yru- h bmm^bizb 

[ 'mm 1 4 ] mtimm^mi , ^mm^'f-mf^^ 
■tt-T. wiii^m^<^^yrMzj^m^mi:mtzb^n 

^mi. ^<r>mmm^T-i' -xy-u-mzx^ 

X^m^tifz^^^:m<'J^^j:< b 1 1 oc03^«^^a 

ix, ^cos^i^ati. m^-\^m<7)miz-'m-i 
t (3 J: o T ^ ^ t S: mmb-rimmi^x 

[fi^JS 16] $ BinBi£?^T-^^Kffitit« 

msmii] ^hiz. mts&mr-i^izmtx'^m 
^Mi^xf-j^mi^mmirrozbx. im-tim 
^^^omiie^s^- \<^WL(om^im(>-tz t ^wmb 
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mm I z t mmttmm i nmcommi^x 
mm^^^imh z t m^b-thmm i sis 

ffyy^j: < t i 1 r)<7)if^^m.mm-fhz t x\ mi 
<r>m=fti-^h^j:hnmM^wmi-hztx\ mm. 

[fi^Ji 2 3] s f>{c. B5ie3es-?o 1 ^ts^^ lt 

^mi. z(r>itm^<r>vyrMz^^-tmm<os.-^^^ 
i:m^^6zk^'^mk^m^mi 5m.22(r>\\-f 

[is^Ji2 4 3 $ /it. mmsWimmm^znLxm 
mMr—^mmhmmi hzb ^mit th 
i»«ja2 3ieij<7)^fSMv;^TA. 

V ')~Mzxhmmm^<n^mx o t^v^^i^ii@t'7 

^yT^)>y ■ :L~^vVt:mtl>Ztim^btm^ 
Ji2 3feiK<7)3KfEilij/XTi.. 
[ 2 6 3 fiifi^^gti . mtl-^>r)V ■ r- 

[if*JB2 7 3 fiiM^Sti, Sl = s,/so (d 
CT'so, siti, ■eii-?'ixso= I (0* , 0) +1 

(90° . 0) . s,= I (0- . 0) -I (90- , 
0 ) X'^^iXiX V-'^X ■ n'jyi-^ ) iO^Htfif 

0. imM^ixf^xY-yx- nvy^—^s,\^m^ 
^i-ffillHE$rS(6-r^ffiini!|6i^$:(iit sc: t Sri^t-rsii 

««2 iim<r>'Mmi^x'fh.. 



fi-fr-^ ■ x\-^}-uzi.nx^m^iifz'mjtm 
mmmkm^Lx. ^^vrtv ■ T—}^^:mii^i-hiti 

mimmi^xy-Mzmfi>'^m't- v^WLmm^^- 
mmm>'XTj^(r)^m^i,zm'^^ix. -?-co3t^^*> 

[if««3 1 3 mmm^myriummmm 
i y yyMt-f^^mm'Fimii z t inrnt-ri 
i««Jl3 0f£«O7tf5)ix;^f-Ao^^s. 

[000 11 

[%B3<7)i-ri>ft«}^»3 mm. mm 
izx-ox^mms-izm^tL. ^(omiza^^xm 
^m<xoizbfz^^i^xy-Ami. mmi^x 

m, ytmmi^xTM.. t5xx/it&m=^xi'j>.(r>^mm 
icmtticox'hi. 

[00023 

j^<f)m±<ovmt^j:*). mz. loob/s, 

liWltm^T—f'-xh'J-l^^. *$10 0^ 
mimtl^mmi^iih, zcryXo^^yr^J^ 

-^i-^hfih-tzi^. mmm^hith^z^i. h-fi}-{zmtc 

=e-\^(r>^^j<yj(-^>Mi,zX'onWi^if^hl, 

L (m7r^A'^) Cit0i|1-&. 
[ 0 0 0 3 3 ^fii^- K^it<5^1:ii7 T >f A'lc J: 
^ 0 . -eiXti. 3rcO!lW«-^tt^<«^lS* (froze 
n-in stress) i,zmm L?tF*lgRW^r«®^ 
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[0004] 1 OGb/s<r)fi-fT-:J'S:ff->T 

\'^-rti<^imn>. t/tm^tizkifiX'^hx^izL 
[0005] mmm^- v^mm^tmi. m 

B. L. ny-f- {Heffner)CJ:0, IE 
h:i:?;?.S!teu-^'-<7)l 9 9 2^9^-^, 10 

6 6-1 06 9mzmm^tix\^^ . mm^j:mm(nT 
xhm'^xMzm-^<-m<Dm^i}^£mt^j:h, z<dx 

X'm^rifoZtliX'^^j:^\ 
[0006] tfz. S. C. y'>3.U- (Rash 1 e 
i gh) tR. JL-y-yt (Ul r i ch) 36 
^U^-<7)m3^. ( 1 978^8^) i)>t:>t. 

iK^m«i^(0M^h^j:^^:xhm^<r)mm ( d e p o 1 a 
rization)J:0. My J'iizmh'^m^e- 
y'^WK^M.im^tlUmmZki)^'^^, 
[0007] ^^izmit^iXfzT^PMD (^figt- 
V^mm^UmtK 1993:^, bn^htJoV^TM 
ffi$tl7tOFMC 9 3(CfeV^Ts Y. -h^t^^tJ: 

A, i5xtf^<r)^yr^mm.i<zmm^fix\^h, 

[0 0 081 tit. ^raititms. 4 7 3, 4 5 7^» 

J: om^^ixtz^mmyr^j^rm&^'^hzki.z^ 

[00091 

[^Bj*{^LJ; a tl-l-HS] Z(ni.o{z. ±i£t^* 
O^flit-F^Sf (PMD) c7)S!l^:traT'{i. ±\i.mi^ 
XTJ^ifim{^<r)t^\,z\t. ^<r)m^ifiX't-f. f-xh 

[0010] ^i^Hflti, iMff^mm^z^^xtc^Mzi, 



iimti z t tfix'^ hm^<Dfmmimti z 

bX'h^. 

[0011] :^m(ommmi. mwicom^i}-{>^j:- 

i^Bm'^xfj^izi5\>^x. m^comcom^m^ 

■riztizx^x. m'^iTi^ittrm-ttm&i^:^ 

"rJ^^im-rizkX'hi. 

[ 0 0 1 2 1 ^mmmmmii. ytrnta^xf 

Mzmh^m=t-¥^WL(r)mi:7r^t^yrf\^ ■ f- 

^m.^m.mhztx'hh. 

[00 13] 

zbx\ m^T—!> ■ xY'}-AX''m^ixi-z%m^^ 
^thxnb . Hmimz^xTM.<r>'}'-t£<b 1 1 o 
ff)m-'mwcmx/'>*j:< b i 1 ^<r>mtm^ht£hi^ 
w.n^'f-^i^Lx±Mi%mn^m<xnx'h-^x. z 

')-.h^^-y]-thTMb. ^^mm^^'^x^cm: 
m^^-fh z b T\ 's&Mz^^^- Y^-^mm 
^mfziLWiM^b^m-h. ^ff)mmr>^itm 
mmnb. ±.mm't~v'rtmzX'ox±si^^ 

'omiithxmbiii^i. ±immmi)^±sim^<o 

I.. 

[ 0 0 1 4 ] »t L< (i. ±mmT-:?t:mbm 
I. ^mmi:mi?>±issmf'-i'iziBtxvt^m 

[ooi5]iiftt<{i:. ^t^iz. ±im.m'-i?izm 
txmmmmi^-^'tx . ±tmmi^xTJ^(7)mi^ 
mi'ffo z b x\ imt^m^^cr>±ii^m^- v 

ma. ±mmmcomi^mmhzbx\ ±^mm 
m^^m § tifzmn^mk^mi-^^m-th. 
[ 0 0 1 6 ] t/i, ±mmmm. ±im&^i^xT' 
h.ffy}fi-j:< b 1 1 r><r)=)msmm.-^wmh zbx\ k. 

^^^(nbhmk^^m-h. 

[ 0 0 1 7 ] i!f ^ L< ±fes)jtjp^s«i. 

'yX^d^<r)%%=tti^hts:hnmL%=l-^Vm-^hZb 
X\ ±iSmmf-i'l,zJ:'>X^-thZbti^^^ixfz±. 

fz. iMi^mmi. ^i'yrmm-itxksejeim 
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[0018] mcoma. aaco3K^*t . 

^i^*^*^^*). ±ie3tSi^<Oii'^=3r<ttlo{iS 
c:<o|g|g#g(i. ^ffit-F^iciO 

[00 19] tfz. ffefOl^Bflfi, Tfeeii^Xf-AT'fflt^ 
t ±a-9- yryP • T- ^' cfc 0 SSt- ^^Isg-fl. ro 

[00 20] 

{i, 3ifi«2*>A>«3tft^*<, 3ie7r^>'N-5m-y N"? 

[002 1 ] S««3fc{i. 7r'f>'^'5"f^CPMD 

ffi^- K^it) t § l.3Kft-f ^ 

%±-9tmM-^%iS^-^-Y<r>it7r^J^zmL. ^ 
<r>%i. fl-^-T-:? • XhiJ-A5-ffl»,^T4 0Gb/s 

ft«l3*^{iv;^-fA4'«?)fl!s«Sfi«l (^0^) iizwm 

52-<5i = 27rMF 

[0029] tj£*<7), ^ffi^^^tcoV'.TcO-ifrv^W^ 
V = 2?rMF 



[0022] Zmm^miii. ^-:?8*>f>Ol£mf 

[0023] ^-:J'8t-50T{i, ttf^^SSTLt. ffi 
#tfOSftffi 3 1 fdi^im^-XTM. 1 CO t d 1 ocOJB* 

^itmizmix. mmmmwnz^-t^mm^,^ 

lbm(>i}'X'hl. m-oX. ^-^'ScoiSltti, ft^ 

[0024] I12I±« S«1S3l*ltCfci,^T, t-^'S 
3t^-yTl 0tcJ:-5T7r^M'5tc^-^$ii, t 
7t. -tyriiy^^- 1 1*^ ro-t-yti 3tc 
i^-yr/i^f-:? 1 2 ^ffilBSWi:^ tTv% 

mfS.^ix. mam^mmmz-:>\,^xii. mwj:vyh 

[0025] ^ffi^:^fc<J:y^-^yr'j yi>'-jL--yhi 
1,-^LX. ^iHzta<T-mm\i. 

[0 0 26] lliifecoje®! . 

3Kfi^t. ^jS3affl#FtcSB-ri.PMD*>'ffi£1-SC 

Mzxmmm. tiXx/mm'p<,zm^'f-\-y'<n^ 

SikblX^±t?>. 

l0 0 27]&Ti,zm^lJidl,z. ^Uli, v-xrA 

1 im^titmt.z^^tiPMDnmt&mzmM'^ 
m:iti}<Tti, armmx-ii. ^mtm^ry 
^umim^x^mti>. ztm. mm. h. g. v 

1 9- H ( J e r r a r d ) (Ij: I, r?J®t(ftJ itX^fe^ 

(mm^^m. m44^, ma^. 1954^8^) 

iztm^tix^^^, 

10 0 28] mmmmmizx-ox^ti. ms^^t 
( 1 ) 

(2) 
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[0030] V{COV^-C<7)±iecoaiB(±, aMF*«/h$ 

[ 0 0 3 1 ] ti^oT, h'.y hasmmtcfeftsj^iss 

EIBt^^-fiotc, Rlift2Vt'|HJJ<^fLf^, «± 

tmz'tfhixh. z<^^comifmii, mm. -^y? 

X-;K-y(lVIax Bor n) fcilXxS-/!/- "^z* 
So=I (0° , 0) +1 {90" 
s,= I (0° . 0) -I (90' 
Si=I (45- . 0) -I (13 
S3= 1(4 5*, it/2) - I ( 
;i:iX\ I (a, b ) Ji, m^OYfiSc^i-*^. X^^tCO 
V>T<7)'J iJ'— r— y (retardation) b 
^zmt^. X«li(cWLTftSaSr^:-r:Srit>lKi3(tl.5t 

[ 0 0 3 4 ] 04 ti, ^li^^ffc iix-tyr 'J y:/ • j. 

0*><^cO3fe{i, AIj^XT'} ■y^' 1 StCfeViT^i-iie^^ix 

LT, 0. 5Hz^««{1i5rW-r&<ES{ji3i7^;l/:71 
7 aT'iPja^ix, A/D^^tll 8aSr^>LT1^>'r;l' 
T-:? 1 2i:LTtil:^]$ill.. 
[0035] si7>f;P^'l 9*>^>«is,*{BX'5aj§ix. 

U= { So-iT (si^ + Sa^+Ss^ 

[0038] fraS J^^rA*<<iF $:j^*>, ±S5r^^ffi«. 

>?^cfc^-^T|SIts:>]*<^m^^^^ttu^^, m<r)X 

^{C. P IVI DOliOWilM 5:^*^1, c:t*>t-#l>, L 

WLJtO-rSi:, PB#<iM(±, -mz^m^(:>W^^cr) 
U * = l/4- (1/4) -0062 

[ 0 0 4 0 ] ^ ( 5 ) mm^mx'i^it>fzi&.mx' 

h*). i.^imts:mw,i. ^ttSf4c^-t^'v3y7{cS 
(H:^ffi$:ffl»-^T?#^^U " fi-CJ)0, ffll|B*«, X^Wm 

ti:mmim\-^xnfzu ' mx-hh. 



;l/7(Emil Wo 1 f f ) #co rjt^i^i&j (A- 
^jr^^-tiillS. 1 97 5^) iOlgl 0. 8*rjp^fe3tc7) 

mwm^c^'t >- 3 y 3 (c^-t J: d tc. #{5^5: ^"t 

^^ffi^^vfcU^i:^, (1/2) • (1 + 

cosV) X'^-thiX. i1X\,ZX-oX. ^Wm'<^9V)V 

(r>wm^. %m<.zmmmm.m~mmzmt 

[0 0 3 2]|i3«i. ll!iS2KiSoTS»LTl/c. if^ 
[0033] *IISfe<7)je®T'{i. ii-^^)-Wfc<J:i/f-tyr 

U y;/ • JL- .y M 1 (i, Tiewst ( 3 a ) - ( 3 d ) 
tCj;-5Ta^$tT.I>Xh-^'y^ • A'7>-^'So. s,. 

, 0) (3a) 
. 0) (3b) 
5- , 0) (3c) 
135- . n/2) (3d) 

tli:^I (0- , 0)fcctVI (9 0- . 0)*5±(«$tl 

I.. ^ii^>coiii:*3#^*^ 7t«^«i 6b. mm& 

il^A/D^j^S 1 8 b t J: oTJft 

g§ix, •9-yr;i'f-^' 1 2*<iJH:^$ixi,. 

[ 0 0 3 6 ] ISiaitc, S27-fyl^:?2 0»i. til:'! I (4 
5* . 0) fcj:r;i (135- . 0) $-±fi!4L. S37 
'f/P^2 1{i. I (4 5* , 7r/2)fcJ:lKl (135 

• , n/2) ^^-fh. 

[0037] 02c7)7°D-fe7-ti 3{i, :L<r>^yr)Vr 

-^i^<&\jX. So. Si. S2, Si^^-^h, l-i 
X. «figfflUli, 

))/so (4) 

mmmz^-^'^Ktz^n^-y 9 1 1 s . 

[0039] ^ft-imco-fe^'xa y7t'a^^>ilto|, 

wM" (5) 

^^h.x\-^h. 05ioffl{ti (^fy7-ij>i/) IS (xf 
•yrs 2 2 ) (i. 04 (c^-r^ffi^j-tffc j;t^-tyr y 
^ • i- .X h 1 \<mmznmh. x-f-yrs 2 3ott 

LT, -eix(c«g<:^T-y7-S2 4T\ «ffiUSraj::^J-r 
[ 0 0 4 2 ] X-r -y r S 2 5 , t#^>ix;t-^;-y7*;P*« 

jaatixf 'yrs 2 2'\Whif^. ^yrji-^j^+^xhti 
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[0043] CIO J: ^ 1 tcJ;it(J . iH 

[0044]|iificOJg«2. 

m«2{co^^TSiBji-i.. ^:t>, mm<^mm2X'ii. ± 
[0045] men. ^mii&mmm%>^mmiiX 

Sl = s,/so= (C-D)/(C 

i^fflt^rs. z<r>^mm'it. m3X'7t(7y:fivnmii 
m^ycwmvtzx^nz. w&mznmti^ms^i: 
n>h^\\ -eoiam, sico«i. ± (i-u) $riis 
t-rsB^raicaio, yyyMzm.th,iii.->x. si 

7-;HiS:Kt+Wt^«f f S ^ J: o T , iO^ffl 

[ 0 0 4 8 ] 07 {i, SI cnm^hco^^mx-h o . c: 

ClTJi. Uffl*<0. 0. 3, 0. 7{C^Ll,^. ia7»i, 
^^^ffi* ( U = 0 ) tC« LT . SI <0^?ii»i-^t-J) 

tm'm^m<r>mizis\>^xmti, mmz. 
mmznti^mi. s i<r>^j^f}nzmhTf\^m 

[0049] ^^m<ommmm2mhij'mzj:ti . 

ilimt:lim7i>Z7ptXo^j:7-yru-hk(r)mm. t 

^j:h-h. Mm<r>mAiiznthmm±.(r>siwzinx 
3tcA^jL. -\-^t(:T-i>mmzxnx . mm^^if- 

^(rm^t:bhtX\ ^ffi'f-^i:. ±%^l,z^-oX. 
[0 0 50] C:<0«i3XS(i;, ll8<7)7n-^-v- hlc 



^{j, if^ryi}vmzmh^wm%t\.xmAt 

-?-i07ti6. 'jtWjt^iii.xS^yr^)y^\,zi.-> 

X. ^m.mmm'm^. i.m'^i.<m.th 

[0046] |lI!i!Ki^25coai:']{i. 20011^ 
"jfWiZ'jtm-h'fimxr^} -,92 6(cJ:oT3felBg«iS 
1 6a. 1 6b/\«|#$n, m.^flfz^'^if. 

giSI 1 6 a . 16 \^x:%m^i?h%S^m^z^^ii 
-eLT, 5^a^;l'>yo1KJSjffii7-f;P:J'2 7a. 
27bS-^L, A/D3S^18a. 18bt:J:-5T. 

[0047] -e<^^*il:Jt-t>7VPT-^' 1 2{i, S 
9i|-9-y7"/U«C. Dt UTrn-t.y-9-1 3tiU^J§ix 

+D) (6) 

rS8 6(-fcV^T, h'y-^(5D7-'-:?#W*»'llff$ix, 

7^ xrs8 7T\ at^±<OTyrix-htcoffiiig*»'t4> 

^ll>. 8l<Xf--yrS88t'{i. fflM*^'+^*^*>$:¥iJ 

^u. ^fiif'm^^iix^^h^. xr yrssgtfc 

[0051] ±fB<o;^T y rs 8 9T. +di-^-9-yr;i^ 

S93) , -eUT, U{cov^t<7)+:5i-!5:-tyr;P*<gffi 
[0052] ;<7)J; dlctT, Uil(7)+:}^'Sr-f yryl'*^' 

#4>ix/c^';><f> ;^T yrs9 0tcfcv>T, \}myr 

iwnnm:-m>h. «8<XT-yrS9HCiJI,^T, u 

z.x^-h'&tihWi. 9 (01 #M) s-m 

ISL, c:<^i£«T-^'9{i, 0io$iJWi|IS7icai:'3§ 

nr, fh'^<mm.hn)m.ff''v!hi\.h (XT-y7'S9 
[0053] \^x^xm 0 (c, ^mmm^zxti 

[00 54] |ltecOJgffi3 . 
laT. W^lc^l.llM<:Ofl5®3$riKBfl-rS. Z.ZX' 
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[ 0 0 5 5 ] 119 {4. :^mimm3mimmii 
xx/^>rv>y ■ j.--y h 1 IT'S) "9, meizi^t. 

ll9(C^K-rJ^-7 M Its. 0:^)^A><^3fetii:^] 

(4. 6a. 1 ebtCioT. 3fcfi#*^^>S 

mft^^^$n. 5 0HzO=^J«1i$:*i-i,(S«il3i 
7-f;l'^'2 7a. 2 7b^3l)i-tl>. j:n^>«07 -f /P^- 
<0#aj^J«4. A/D^S18a, 1 SblCioTT-f 

(0056] .y h{4, *ffi[lHK^*«^rV^:fty>«« 
*<fS*T'*)Si:V^3fiJ^{i;J>l.*J, -tyr/t-r-:?' 1 2 

i t^'ft^ts 1 mmz':>\yx . m^j:mmmm^'m 
[ 0 0 5 7 ] ; t . SI <nm\m:^m'^Tdii^^ti 

zfni. \:xf<muziih, ttchh. 'ff%m^'i-m 

mry -ii^yv e<mmm:^it^zm-^i>t^hx'h 
muzit^x. m,i.\,zm,-thtth\,z. t9)^<ot^ 

[0058] vX-fA(7)±W:^|6]{4. fi-f ;!){PMDO^ 

.®c7), -m.mzhh'rfm^<r)^^-^)v^^-^t<m t 

ftWf, fi-^<7)l 0 0%«^PMDS-^(tS, t*^t. t' 
||:>JJ4. PMD$-§{tJt«^kPMDl:S»t!5rV^|g2(?) 

( 0 0 5 9 ] II 1 0{4, ±fBO^BSr#mtXil^>:, M 

=0. 1, M=o. 25. M=o. 5i,zm-h. mmi. 
mi'^'s.m^ztm^tix^^h. 

[ 0 0 6 0 ] 0 1 1 SI crj^ltW&r^tfrJ; 0 , PM 
D(r>um'k'i^hfzlsbcr)m^^^■ryx:l-'i•^r-YX'h 

R0m-f'yrS3 2T'{4. |l9<0i:i'yM 1*» 
(i>co-t>-r/UT-:? 1 2S-, ri/^1^c7)2 5 61c0^ffi 
tVtcSWL, X7" yrS3 3lc;t>v^T. CliO^^^i 

JtT-rJ't. mioi^z^-tmmijrtTyrv-hmmz 



[0061] -yrs 3 5X14, a«gUcMc7)ffi*i» 
{ZXf 7 7-3 3 6 tifcV^T . 7 -f ;l/:?*Wt ^.iXit Mil 

^ffi^iL. w\ mimmmw-immthtzMz 

tifiM</imiitti. Xr>yrs3 7(cfcv^T0f€<oBiffl 

[00 6 2] ±fBO#a$:ff-5 - 01 lC0;^x-yrS3 

2<it^c, Ti^7y^ummum*mzi,n^t:^x 

•y^'-tSlSS-i-AT'V^S. ^OlSJi. 01 2<7)7D 
-f-x—htcWBSWt^^ilTfcO. -ecOXT-y7"S3 
8T'(4, S liO-t^r/HiS-^y), ^<X-f-y 7*S39 
X\ SH^oi^Tco^^Uc-txr/U^iBv^T, ^^RSr 

1). -f-LT, Xt7 7'S4 Ofti, •?-(0fIo-t>'7";Hc 

commcr>mmimrti:fj'^yi^t:^ y^ 

yhi-i>, 

[0063] m^<7)^yrMzM ix . mmmcoii. 

2-:>a)^m<^-f]}t'n'^-}}m<r>7-'P^y'J:x.y 

hmn-fh^t^iziinx^x^h. m^^y'?^ 

<r)mmm\i. r^Ty:^\^n.±.x'yyyj^ts:m^fmm. 
■fh\,z->ixx>m^titz. iiiTy:^un.<^mi^^h 

cr>X'hh, 

y^^zm-^ixfdmmm. ^•Mm^'.^mx 

{4, 3. 600- ) SrM;iTV^^*>f ^*>S:^|ajS-ri.. 
-?-LT, ^h.im.^-^mi.X\-^h'^. T-n-fe-y-tl 3 
{4, ^mkth-IMXhh. 01 l<7)X7'-yrS3 3^ 

jttf. 

[0065] ::«0J: 3 *^«oj^«{cJ:h.{f , 
IlliKi^*-'^*.^^. fS*'$rfll)ST'^^fii^«ffcJ:l^-9-^7-i; 

[0066] ^<mmA . 

WT. *f6BBW«i.^)!fe«^.«4&ijiBgi-i.*^ ^^x 
^-k'mth. 01 3{4, *^jfi«oje«ws§^^fie^^ 

fcilZ-ti^ryy^^- a.--y M l ^UTfe 

*}. ::>IT'{4, :«-ffi7'f/l^:5'4 1^107t'tt$:fflV^T, 
09C^-r, m^mm.3\z\%h:i--'y hSrS'bt 

[0067] 01 300.- >y h 1 1X14, 7e^''y7*l 0 
J: V^htltzX-hm,^i)K ^-r, xri; -y rJ' ( 3 d B 

xr^) y9) A^xWTi'miy.h, ii'>x. z<nxr'} 
-y:?4 2c7)ti!:':t(4, ^^y7V^-^i■^<o^■ro^i•^*tw 
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^Sl6a, 16b, 5 0Hz«0{£iSil3i7-f/U^2 7 
a. 27h^ iiXr/A/D^t^l^l8a. \8hl,zXr, 

S l = s,/so= (2A-B) /B 

[0068] im-it^tltiX ■ S 1 

<r)mW£m\i . mkmm 3 1 0 9 ~ll l 3 S:#Bg 

■t^y (A/B) t^?.J:3tt»r$fxS. 
[0069] I114{i, t-^'SSr. 'WLtSfi«3 

a5:»(W(C7pt. dvlt'ti, ^-^'S**. %^v-r^ 

+^t'J>«.. tan. ^<nw&^\t^ iy^LJ:5t-ri.^ 

[0 0 7 0] 014lc^-ri^;^rAt'{±. t:i^'8(i, 

::<ior7-/Kga4 3{i, t-^scojgmciSaLT 

[007 1] *:i:5'8«i. msm.l^Z^=ir-'9'^i 

mi^mim^-^'^x . vyiwrn-^hzt^h-nis^ 

^S-$)Jfflii-|.:^(i, fisji.{f, *B|!»ft=||4. 96 0. 
3 1 9-^(Ci«Bfl§il-C(,^S, 

[0072] ^rfc. mm.m,2i. ^-m. tfz\i 
mm\zWMLx, m,mfim:th^^T—9 • xy 

[0073] m(m\^^m.i\tt.ft. mk<r>m% 

p)l;l(f . imm^^, 5 13. 02 9^(:S^^$ 

(c^^^ixTV^I,. Z<D-T-^XlJ4 4i. mm. 
Slctgg^LT, g«T-^9*<gti)Wc|ifi$ix.|.J:o 
l=LT4>J:v\ $iJffl)^i:7'\7--^'A:^5riiJPL 



'y ^ 4 2 *»f>«o*isiE^i-ffiai:^] t (c-ettm^jc t 

tc^mznLX. ^ (6) {i, 

(7) 

[0 0 74] C:cO®)«^S7«, xXrAiO«^^{4a 

^zhh^w<r>^-'^i)-t>Wr~9^^mLx. tmiik 
[ 0 0 7 5 ] mmmwi ^mm'.z. ttzi,±im 

Wtfflv^T, i^XrAtffl^3i^n^>:fflHI3e^^4 52: 

§ p M D icj^sit I. <t 0 mmw.r^ oi^ici-ctj: 

[0076] Z<7)X 0 *IISt<0?effitcJ:^i{f , 

tx\ mmzjitmmt3J^x/-^yy^jy:/i:mfTX'^ 
[0077] i^wmttz. m^m\^m.mni:\m. 

■thm^'yXTMzmmX't S . 0 tci^XfM. 
X'\i. 5 1 3. 02 9^{C^S^§ixTV^ 

I. J: 3 :0:t ^ -f -a^ffl \ ^X , ^#S*i3tfI-t«0MS?S[ 
;gB!c^i-:^)^ <i>lS1iT-^ -I. J; ^ V ^1, . 

x\ '^^Lxuh^^nm^^^^^mw^titzTf^m. 

miiznmthmwjiT ^ ^'mtnmmmzi 0 . ^ 
:^:j'4'tcfcv^T. ^^ffy^^mi,zmm-hmmm 

^^^X/c^PMDiOMtZj^LT. xv-':7x ny^- 
9 (.■mAY.^h.tzX\—9X-J-^v:^-'9Sl) m% 
■tlZk^X^h. 

[0078] ±fEm^mi&Tii. s 1 ^ism'f 

yru~hii. mwr^mn.m'yfzmi^mf}'(>± 

mtif::'yXTAxirT^timmzx^xmmmzmi 

xi>Si<. z(Di.d^^i:mi. mm. mm±(r>Tyr 
V- V ^^mh<n\,z^-fhm.immx% ts:^^\.z 

[0079] m(>^miLxwmuz%mim.2\z.ii 

r<nmizm:fhi)\ ^^\.z%mm%^<r)m. 

HucieBLTtJ:v\ tfz. m.<n%wmwizmh 

[0080] 
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[0 0 8 1] tfz. ^T-i^t^m^mitimzm^ 

[00 82] tfz. :^mMz^m. imtim^^ 
f}^mmm^c7)ij(nmmLx . ^mmmmuz'o. 

[00831 ^^mizXtili. ±\m'y7.TJ^<n'yti:< 

b i> 1 -^commmsmm ix , ^«^cot ^m^ 
^•ti z b x\ ^^W}m^<^mm'^^z}s\^x 

mhzbii'X'^^, 

[0 084] $^.{c*^afltj:fL{f. mm<^mmii. t- 

m,^f,z^-ttc^m i: MS L T fc 0 . Cl «^ t' 7 b aJK<7) 

ji-^T^-fk^ix. puD(r>mmiimhfit. b\^o 
[00 85] ttz. mwn^z^m. m^cn^^^ 

m\.zmm^mm-^-th zbi,zxnx. m^<n'^it 
[0 0 86] $f>tfii2(?5%H3{cj:ii{f. 's.mitm^m 

miT-9-km.^-fi>:ibx\ m, 
^myr)VifiWM^iihm-^\^<nK^b ut^^t-# 

[0087] 
[^>#«f4] 

<^::?>'3>'l>ft7r^>'^'^^fc(t■5^ei#^f|J{i, --KT 

^^-r. s s^mzni.x + 1 — i ic^ 
ti!^c«±<onjg^is ( a r e a ) (i. ^ im-^nm 

UcSSj 't'^Oi^ (10). (11) T^^tlh. z.(r> 
cos (V) *<ST'S)n{f, 
area = -2 • SI • 7t+ 2 • n 



are a=2 ■ n • ( 1-Sl ) 
bts:h, 

[0088] Sl<0^?|i?&S (density) {4, S 

1 \z-^\^x(r>mjmm.<n%^n'mmm&(im'> 

Dens i ty_Sl (SI) =1/2 

^'hmtcT) s 1 ffli 0 . u immtm:h(m 

^bth b . ^m^cos 1 ma. ^ ( 1 2 ) coj: ^ 
[0 089] <-fe^'x3y2>iW-t^'>-3yT'»4. P 

mm^ti. PMumm^^iihrnuwi, o*> 
/;,i^-«{c^?iitsit*%§iti., mmwsifr'^x 

TJ^^i&^-thb. PMDcO±tt*5^'fbLTtj. PMD 

Afj^itt^.n^mifZ. simiPMD<7)imbi. 
m^mi(mmmi>zti\>^x$^ittibLtiiSr^. 

[0090] b'ffiX 0 ^riyt^SCcWLT t> , ^±iz» 
m ItzH^HlJli. 2 ':><nm<7i^b-fh z b m'tf 

s i gna 1 =Wi th_PMD + NO_PMD 

::cowith. PMDti. #±(itcfcUT^Li,^i;:^]$: 

S 1 (Wi th_PMD) =0 

x'hh. ttz. no, PMD \m^mx'h o , ±«i± 

{.zoiyt-^-th. oaiO. 

SI (signal)=Sl (NO_PMD) 

X'hh. 

[0091 ] -b:?x3yiT-fhmU.;J;dlc, ^^ry^ 

i^n±jiiz-mf.z^mvx\^hm'ftWiznLx. si 

(signal) oyifMi. 1 /2{3^LV\ is! 

r>T. SI (NO. PMD) O^J-flittTt, -«tCl/ 

2t:^L<^rttixtf'6:'c>^:v\ ZMzii-^X. gtifiv^ 
^Jg^^^S-aottl-^^cyxc, s 1 coiEt tfO^g^jps: 
-t&t, NO. PMD(0«^)Kyl/i7):^i-ffi{4, -»tCl 
(3^L<^I>, -e>rT\ With. PMDfi^co^m:'} 
{4, ( 1 - NO. PMD) X'hhtzib. ^O^J-^iWJSt 
-tttciT'. 0~l<OKHS:WLTV^^:»m{f^f'?>^: 

[0 092] <-fe^'>'3>'3>c:<o-fe^'>'3>'r«. 
[0093] :i^ryfivmmm^><zm'o-mi,z-^>^ 
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(r)mT(r>n^iyt-thb.^ (13) . ha). 

S l_me a n= ( 1/2 ) - cos 
S l_me a n= ( 1/2 ) -cos 

[00 9 5] <-t^'x3y4>c:<7)-fe^'i^3>Tii. ± 

■fe^'i/3y2T-^^L/>:Wi th. PMD<7)gP:«-tc7)A 

v^itt<Oi:^:S (5)i (1 6 ) . (17) #Hg) . 0A»^> 
l{CfcV^T> With. PMD*<-ai{C^i-^UTfcO. 

TPStiOT'*!., 

[0096] <-t:7i/3y5>C:0-l:i?v3yt1i. W 

mm-h s t ^ , SI <7)^)-^)j^matft»ti. ^ t *>'T- 

S)SF*M(c«tl)y>' ■<fn?5gW2<X7E^« 
(i, UStSl<OZft»T*S. 
T (SI) =i f [ I SI Kl, (1- I SI I ) , 
0] 

F*M{i, ^coE.nmi^-^x. u(o±m^-mi>, 

[ ( 1/2) ( 1-cos (2 • ;r • F ■ M) ) ] 

Jg^fc LT±tl.Eg3aje{S, 5t ( 1 8) . (19) 

[0097] <-fe^'i/'3>'6>M(7)ffl3&«^-ftrSJ: 0 

I, U*^L^**^>, ^n*^^T«it4.'5:V^:«^, it ( 2 
0 ) (c^-r. M<7)v^'X'>x;l-}J-^tJ5:#;i^r(tixtf=5:^5 
=5:v\ ^ ( 20) t'Ji, MtiPMDt', 

(21) (c^-f J: ^COS lc03?gtM$:M{cov^ 
Xm^UzijCr,X'hi>. Ztlii. 01 OtC^^§*lTV^ 

[0098] <-b^'i^3>'7>:ft-j£l, 2Xm-^(,tl& 
^Uiijitm(om&^:^-t, With PMD(i, •b:?^ 
3^2 t'feS J: 3 . 3fe*<M:^rc7)i«ilc*3 v PI t 
m:fJi:^LX\<^i,mxf>i>. ■fe^'i^g^^B-eifKUc 

S l_me a n= ( 1/2 ) • c o s ( 2 • jr • F • 



(0 094 ] V=2 • ;r • F • M 

z) Mt±. #'2:*fii:-rSPMDT*l). 

(V) + (1/2) 
(2 • TT • F • M) + ( 1/2) 
M) + ( 1/2) 

10099] Xh-:}'X .>-^y^~i>X*)m^^tifc:X 
Uti. (22) ~ (24) «0J:3tcS-rct*« 
•el's. ■fe:?j/3>-4fmBSL;'v:J:a{c. Wi th. P 
MD{4, 0~UC*>(tT-«tC:i)-fl}LTV>|,. M{4, V 

5) . (26) t^t 2o<7)g|5:M-i: ^^itl. . 
'>3y6X*). M<r>mmi. ^ ( 27) <75j:3(c>5rl>. 
P liOl^-Sti. ^ ( 28 ) -C'^sn, Uco^^ 

ma. ^(29) x'^-f-mizmt\.\ ztnL mmm 

[0 1 00] HI ¥%Ut. #tPMD 

[02] mi(o^-:^mmi<zjptmxh^, 

(04 ] :^mmmmm i w«s3^ffi^^*ffc J:t/^ 
[05] mn<^mm i tcf« i. rn-t -^f s f 
[06] :^m(ommmm2mi>^mmiiXt/ 

[07] iE«'fl:$ii:^cXh-^x-M'9;<-:J'Sl«0 
^ItW^-^j-^fi 7'fl:L^c0t'J>l. . 
[08] W&.mm.2\Z^hT-'9W^^^'f'>x:t- 

^-^-vxhh. 

^y-r^} yy ■ sL-y h<7)imiyptmx'hl, 
[010] mmmmsizmiEmit^tit:^ h-^^ 
X ■ nyj(—s's\<nmmtc^^ii^7yi\LLfzmx' 

[011] 5l«fic^JB3tZ<»SJ!iaSr5rt70— 

[012] %mmm3\,zm9m<nmmi7htym 
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[013] :^^m<rmmmm4 mi>^mvii52i 

rv 

area(V) := 



1 2"-ifyr;UT-:5'. i s-rn-t-yif, i6- 

17. 2 7-ffi«jljg7^;P:?, 18-A 
/D^m^. 1 9-Si7'f 20-S27>f/U^'. 
2 l-S3 7-f;l^:J'. 2 5-^«i[H]lK^. 26. 4 2- 

[»10] 



:ii] 



[S(l 2] 



0 



2-n; sin(a) 4a 



arei(V) := -2-cos(V) ii + 2 jc 



Ocnsily^U(Sl ,U) := if 



|S1| <(1 - U). 



I 



[2(1 ■ U)l 



.0 



(11) 



(12) 



:i 3] 



Sl_rnean :- 



2 rt sin(a) cos(a) da 



area 



(13) 



[jai4] 



SI. mean := 



Jo 



2-K-sin(a)-cos(a) da 



•2-cos(V).n + 2.n 



(14) 



[»15) 



Sl_mcan :.= --cosfV) + - 
2 ' ' 2 



(15) 



(I![l 6] 



[S(l 7] 



(J := (I - Sl_mtaa) Wjth_PMD 



U ;= 1^ (1 - cos(2-Ji-F-M))j-With_PMD 



(16) 



(17) 



:i 8] 



Scale(F.M) : 



-•(I - cos{2.7i.FM)) 



1. - cos(2-7r.F'M)) 



11 



(SCI 9] 



(13) 
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if[|SI|< 
Density := 



-.(1 4- cos(2.7C'F.M)) 



(l - cos(2.7C.F.M)) 



,T(SI) 



ScaJe(F,M) 



2 



Maxwell{M,a) := c 



Mean (a) 



Jo 



Mean (a) := 



Maxwell (M,o)-M dM 



IX.i^.e^-^'.MdM 



Where M \s the PMD. 
and Sigma the variance 



^2 



Mean(o) : = 2 — -a Therefore: o -•MeaaJA 'ji-^ 
4^ 



(20) 



Maxwell (M 



. (I 



[Slt2 1] 



Jo 



Ocnsily_M(Mcan,F,Sl) := Maxwdl(M ,Mcan) C>cnsily(Sl ,F,M) dM (21) 



(»:22] 



U := 



So 



(22) 



[»23] 



[18:251 



U := (I - Sl..mean).With_PMD' (When aligned with SI axis) (23) 



U := 1^ - ^os(2 jt-H.M)j with_PMD 



(24) 



U •= pl Wilh_PMD where pi - 1^ - i-cos(2-n F M) j (26) 



[»26] 



(14) 
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M_pl( 



acosi (pi - - ] -2 
2- 7C- b 



For F*M loss than unity 



(26) 



127] 



Nfapc well (M, Mean) := — — ^ — exp 



(Mean^-7c) 



(27) 



[St28] 



Maxwell 



<tenslty_pl(p,Mean,F) := ^ 

n = 0 



2\ 2'K'n 



2 Jt-H 



acos 



p-l,.-2 



dp 2-ji-F 



[11:2 9] 



1 



Mean_U(M.F) :^ 0.5- [ p'density_pl(p.M.F) dp 

Jo 



■ .Mean 



(20) 




T7 



r 



10 



[112] 



12 



13 



14- 

S1 



, jc2\ 



r 

i15 



^I flb ^IBb 



So 



^ISa ^16a 
1^ f^^-^^^h 



20 



16c 



.16d 



18c 



121 



(15) 
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me] 




r 



S27 



25 



2S 



M6b 



1J> 



18b 



[117] 



2 


1 • 1 






1.5 






^U=0.7 




1 






r 












\ 


OS 










0 




1 


1 







0 
81 



+1 
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(17) 
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[0133 



r YES 

ykf-v/sasi (BID 










^27a 




, SdS . 








1 
















^.41 







-18b V 



[1114] 



mm 



O 



"9 



r46 



43 



[01 5] 



0.P6 



0.16 




0^ 



0^ 
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^^^jxm. x>fx;l/8 7tV-x;|/, 

i^x^-X VN-:^ n-H 41 

-^^•JXffl. ^-XA19 4f^-^-, 
84 



(72)%BM 'J H • X H7- F • X7'V-X 

>f^^yx[l, i/-xA23 5x>ff-a-. 
F, v/r n-H 29 



